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ASKTRACT 


Tbl%  report  Is  th*  sscipad  noathly  progrsss  rsport  on  tha 
Miltl-purposs  coUaetlva  protaetor  fanalbllity  study 
authorlsad  by  REA  8079a.  iMaltl-poryssa  ooUaetlYa  pro- 
tactor  daslgn  raqalraBsnts  ara  prasaotad  and  tha  19^ 
work  affort  is  proposad.  Tba  faaalbUity  and  naad  for 
coUactlYa  CBR  protaotion  has  baan  anphaalsad.  In  BRR-BD>1$6. 
In  1962  it  is  proposad  that: 

"f- 

1.  A  fanily  of  iniltl«purpoaa  eollaetlva  protaction 
mats  ba  tbaoratleally  daslgnad  for  shaltars  In 
tbs  50  to  2500  occupant  slxa  ranga. 

2.  Ona  daaonstration  unit  ba  daslgnad  and  fabrieatad. 

3«  IzparlasBtal  work  landing  to  tha  davalopasnt  of  a 
catalytic  pyrolysar  ba  Initlatad. 
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I.  IRTROOUCnOI 

This  ii  the  Mcood  cmd  final  monthly  report  on  the  Multi-Purpose 
Collective  Protector  Pensiblllty  study  authorized  by  RSA  8079a. 

The  firat  monthly  progress  report,  CV  Report  SRR-BD-1^6,  generally 
establlahed  the  feasibility  of  davsl^plng  a  dry  heat  collective 
protector  unit.  This  report  outlines  and , defines  the  vorh  that 
should  be  aeconpllshad  In  the  next  year  to  develop  the  dry  heat 
unit,  and  covers  the  work  accoopllshed  from  11-2C-61  through 

12-31-61. 

During  this  report  period  the  literature  survey  was  continued. 
Shelter  and  collective  protector  reqiulrements  ware  defined  in  m>rt 
detail,  and  the  cheolcal  engineering  bacKground  of  Mr.  A.  Oenaemer 
was  utilised  In  detemlnlng  the  facUlticB  and  test  equipment  neces¬ 
sary  to  develop  a  CB  pyrolyter. 


II.  LnSRATURl  SURVEY 

To  date,  sore  than  60  references  pertaining  to  the  subjects  of  chemical, 
biological,  and  radiological  warfare  and  collective  protection  have  been 
reviewed.  It  has  been  found  that  the  Convair  Division  Library  has  one 
of  the  best.  If  not  the  best,  collection  of  Bl  and  CW  Infonatlon  In  the 
San  Diego  area.  Even  so,  there  la  not  adequate  Information  on  tbs  specific 
subjects  of  collective  pjrotectlon  and  air  purification.  Pertinent  references 
not  available  have  been  requested.  Proa  the  doeuaanta  reviewed  It  Is  con¬ 
cluded  that  practically  no  work  Is  in  process  In  the  area  of  aailtl -purpose 
eoUeetlve  protection.  However,  sons  of  the  doeuMnts  Indicate  that  con¬ 
siderable  work  has  been  accompllabed  on  new  snthods  of  air  purification. 

Thus  the  results  of  the  literature  survey  to  date  indicate  that  the  survey 
suit  be  continued  in  specific  areas. 

Subject  headings  where  pertinent  Information  can  be  found  are  listed  as 
follows: 


1.  Chealeal  and  Biological  Warfare  and  Agents 

2.  Collective  Protection 

3.  Shelters  or  Protective  Shelters. 

4.  Air  Purification 

Atmosphere  Purification  A  Control  on  Ruolear-Powered  Submarines 

6.  Invironmental  Control  Systems  for  Nanned  Space  Vehicles 

7.  Catalytic  Pyrolyala  of  Air  Contaminants 

8.  Ventilation  and  Air  Conditioning  of  Hardened  Missile  Bases 
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Background  end  up  to  dat*  laf ormatloa  la  oac ' cd  la  tha  apaetf Ic 
aub^act  araaa  of: 

1.  Currant  and  eandldata  BU  and  CV  agaat  p)i:yaleal 
charaotarlatioa. 

2.  (tethoda  and  taehnlq^as  of  air  purification. 

3.  Catalytic  pyrolyala  of  air  eontami  nanta. 


In  ttaaaa  araaa  tha  library  lafomatlon  auat  ba  kapt  up  to  data  ttarouj^ 
conatant  ravim  of  ASTIA  abatraeta  and  procuranant  of  partinant  doeujMota 


Vhan  tha  Lltaratura  aurvay  haa  prograaaad  to  vbara  background  Isfomatlon 
la  up  to  data,  paraonaal  at  govanawnt  agaaolaa  and  eoapanlaa  working  In 
tha  apaelfle  araaa  of  lotaraat  auat  ba  cKinaultad.  Paraonaal  and/or 
go  varmint  aganeiaa  that  ahould  ba  coatactad  art  llatad  aa  foUowa: 

1.  U.S.  Army  Chemical  Varfare  Laboratorlaa,  Cbanleal  Warfare 
Canter,  Maryland. 

2.  U.S.  Any  Biological  Warfaro  Laboratoriea,  Ft.  Patrick, 

Maryland 

3.  Chanlatry  Dlvialon,  U.S.  ilaval  Raaaaroh  Labontory, 

Waahlngton,  0.  C. 

a.  Hr.  J.  a.  Chrlatian  or  itr,  J.  S.  Johaaon  for 
catalytic  pyrolyala  inforaatloa. 

Saval  Biological  Laboratory,  School  of  Rtbllc  BMlth, 

Unlvaralty  of  California. 

5-  Dr.  Benoit,  Blectrlc  Boat  OlvlaloD  of  Oaaaral  EyaaBlea, 

Qroton,  Conn. 

It  will  ba  mandatory  that  theaa  contaeta  ba  aatabllabad  aa  aoon  aa 
poaalble  in  the  coming  yaar  to  gain  aarl  win  banaflt  from  prior  work 
in  apeclfic  araaa. 


OBSXOB  RIWIBBWirS 
A.  CBR"Protectlva  Bbaltar 


Ona  problem  of  defining  the  daalga  rafuiranaata  govarelng  the 
Internal  aavironaant  of  protective  ahaltara  la  the  degree  of 
comfort  that  can  be  aconoaioally  provided.  The  dagraa  of  dla> 
comfort  that  ahalter  ocoupaata  can  tolerate  for  the  l4  day  time 
period  auat  be  jinown.  In  other  vorda  what  are  the  mlnlim 
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vantUatloa  and  ssae*  par  ooeupaot.  Rafaranea  1, 

raporta  tba  raaulta  of  atudlaa  of  tba  affaeta  of  body  aad  tobacco 
aaoka  odora  on  naa  aad  praaaats  tha  vaatllatloa  raqjiilroMota  for 
tba  raaoval  of  thaaa  odora  from  aneloaad  atructuraa.  For  a  al^^a 
vaatllatloa  ayataa,  tba  alniiaia  air  apaoa  aad  outdoor  air  aupply 
raqiulrad  par  paraoa  vara  obtalaad  by  aztrapolatlac  tba  raaulta  of 
laboratory  aj^arlaaata  aad  abaltar  oooupaney  taata)  tbay  ara  aa 
foil ova: 

1.  In  bot  vaatbar,  20  efm  of  fraab  air  (Rafnearatloa 
aay  ba  ra^iuirad)  aad  100  cubic  faat  of  apaca  par 
paraoa. 

2.  la  taaparata  vaatbar,  10  ctm  of  fraab  air  aad  70 
oubie  faat  of  apaca  par  paraoa. 

3.  la  cold  vaatbar,  7  efR  of  fraab  air  aad  y>  cubic 
faat  of  apaca  l^r  paraoa. 

la  addltloa  Rafaranea  1  raeoanaadad: 

1.  That  a  ayataa  for  raclreulatlag  Indoor  air  through 
aa  aetlvatad  charcoal  flltar  to  raaova  odoroua 
vapors  ba  lastallad  laalda  all  cloaad  abaltara. 

2.  Tbat  a  aaall  saoklag  rooa  for  a  lladtad  ouabar  of 
oeoupaata  ba  laatallad  laalda  larga  abaltara.  This 
Is  probably  a  luxury  which  will  not  ba  provldad. 

This  laforaatlOB  Is  la  osnsral  agraaasat  vltb  tbs  coaelualoa 
rsachsd  la  tba  first  aontbly  prograss  raport  tbat  13  ofa  par 
paraoa  should  ba  tbs  alnlaua  daslga  vaatllatloa  raqulraaaat. 
Icwavar,  vltb  ada«iata  raolrculatloa  through  aa  air  conditloaar 
(FoatUatloa  systaa  no  loagsr  slapla)  tha  outslda  frash  air 
saa  ba  raduead  to  20$  of  tha  alnlaua  raqulraasat. 

CoBSldaratloB  wst  ba  glvaa  to  tba  posslbla  varlatloa  la  tha 
auabar  of  oeoupaata  of  a  particular  sbaltar  la  daflalag  daslga 
rs%ilrsaants.  For  axaapla,  tba  aarlroassatal  control  systaa 
for  a  100  ooeupaat  sbaltar  sbould  ba  abla  to  provlda^  vltb  a 
rsductloa  la  tba  dagraa  of  eoafort,  ada^ata  vaatllatloa  for 
posalbly  130  occupaats.  With  this  oonsldaratioa  la  alad  tba 
daslvi  rsdiilrsaastts  for  aavlrosasatal  coatrol  of  a  pntactlva 
sbaltar  eaa  ba  daflaad  as  shown  la  Tabla  I.  Tbssa  raqulraasnts 
ara  usad  to  alas  air  eondltloalng  systaas  for  sbaltars.  With  a 
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7^*  7  affsctlvc  twnparatura  approxlaately  ^0^  of  tb«  ahaltcr 
oceupanta  vrlll  be  comfortable  when  local  bot  day  deelgn  cob- 
ditlone  (from  Refereace  2)  exlat  outelde  the  ehelter  and  the 
tzimber  of  occupants  la  equal  to  the  shelter  design  ouaber. 

With  an  occupancy  30jt  greater  than  the  design  number  the 
effective  temperature  will  not  exceed  80*  7.  Considering 
that  local  hot  day  design  conditions  are  achieved  or  exceeded 
only  2-1 /2^  of  the  total  time  during  June  through  Septeid>er 
of  a  normal  year^  the  majority  of  the  shelter  occupants  vill 
be  comfortable  aoat  of  toe  time  even  vitb  a  $0fi  occupancy 
overload.  Table  X  la  bswed  on  standard  desl^i  practices  from 
Reference  2  considering  Reference  1  recommendations,  and  is 
subject  to  modification  by  the  results  of  future  shelter 
habitability  studies. 

As  reconsended  by  Reference  1,  all  recirculated  air  should 
be  passed  through  an  activated  charcoal  filter  to  remove 
odors.  One  pound  of  activated  coconut  shell  charcoal  vill 
jurlfy  for  one  year  100  cubic  feet  in  a  air  raid  shelter. 

Based  on  Table  I  this  is  one  pound  per  year  per  pe:^n.  Air 
la  generally  odor-free  after  passing  through  a  l/2  inch  thick 
activated  charcoal  filter.  It  has  a  pressura  drop  of  0.2  Iwtaaa 
of  vater  at  an  airfl .v  of  ko  fpm,  and  la  approxinataly  9$^ 
efficient.  A  1  inch  thick  filter  has  a  pressure  drop  of  O.30 
to  0.3b  inches  of  vater  at  an  alrflov  of  kO  fp».  These  require¬ 
ments  are  for  odor  removal  and  not  for  eoUeetlTe  CHt  protection, 
fiovnver,  the  charcoal  can  be  iagporagaatad  to  remove  any  trace  of 
toxic  or  irritant  gases  that  may  pass  through  the  collective 
protector. 
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TABLE  I 


PROTBCTZVB  SHELTER  EHVXROHMElirAL  CORTROL  CBSIOM 
RBCOMMEHDATIORB 


NLalauui  Ventilation  (Outald*  Air  -f  Racrlculatlon)  Par  Paraon 
Outalda  Air  Par  Paraon  (20fL  of  Min.  Vantilatlon) 

Sbaltar  Design  Conditions 

Iffaetlva  Taaparatura 
Dry  Bulb  Taaqparatora  •  tg 
Vat  Bulb  Tanparatura 
Ralatlva  Hiusldlty 
Air  Velocity 
Bpaoa  Par  Paraon 

Shelter  Ventilation  (Outside  Air  *  Racrlculatlon) 

Based  on  30*P  taaparatura  dlffaraaca  batvaan  sbaltar  design 
dry  bulb,  t,,  and  air  Inlet  dry  bulb,  t^,  or  Ip  efa  par  paraon 
depending  upon  vhlch  ventilation  rata  is  larger. 


15  efn 
3  efm 


75  •? 

80*P 

69.6*P 

60Jt 

15  -  25  fpBi 
100  ft3 


Sbaltar  Prassurlsation  Above  Outside  Aablant 


0.5  in.  H2O 
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Wiltl-Purpose  Collective  Protector 


Tbe  collective  protector  uuet  purify  air  conteadiuited  with 
chemical,  biological,  and  radioactive  partlclee  and  toxic  gaaea. 
Chemical  and  biological  warfare  partlclee  will  probably  have 
dlaiMtere  in  the  0.1  to  1.6/*  range,  the  range  of  maxi  mum  lung 
retention.  The  atomic  bomb  air  burst  debris  particle  diameter 
Is  expected  to  be  In  tbe  O.03  to  0.3  micron  range  (Reference  3)< 
laturally  occurlng  and  industrial  dust  particle  diameters  range 
from  less  than  O.IA’  up  to  the  else  of  lint,  leaves,  and  insects. 
(Reference  2)  There  Is  a  strong  indication  that  the  number  of 
viable  organisms  (bacteria,  virus,  etc.)  normally  present  In  the 
atmosphere  are  ag^omerated  into  particles  larger  than  5  A  (Refer* 
exKse  U).  From  this  information  it  can  be  concluded  that  all 
outside  air  entering  a  protective  shelter  must  pass  through  a 
filter  capable  of  removlag  particles  with  diameters  as  small  as 
0.1/*  and  possibly  as  small  as  .03/*  ,  to  resove  radlo>aetlve 
particles.  Two  filters  In  series,  one  to  remove  the  larger  else 
(also  probably  higher  concentration)  dust  particle  and  one  to 
remove  the  small  size  radioactive  piurtiole,  will  be  required. 
Automatic  aovlng*curtain  vi  ecous-lmplagsmmjBt  filters  of  tbe  roll 
type  are  coamsreially  available  for  the  first  filter.  Either  an 
autosmtlc  dry  type  air  filter  or  an  aleetronie  air  cleaner  should 
be  oonAldered  for  the  second  filter.  Bach  filter  should  be  dm* 
signed  for  a  nominal  face  velocity  between  300  and  Moo  fpm  and  a 
maximum  resistance  of  0.$  Inches  of  water. 


Tbe  air  filters  will  not  remova  toxic  gases  or  all  blologieal 
warfare  particles  (some  types  of  virus  are  100  times  Mailer 
than  bacteria),  so  additional  air  purification  Is  nseessary.  Moist 
beat,  dry  heat,  and  ultraviolet  radiation  were  considered  In  the 
first  monthly  progress  rsport  and  dry  heat  appeared  heat  for 
sterlllxetlon  and  gas  pyrolyale.  Rew  concepts  in  air  purification 
ware  considered  as  part  of  tbe  research  work  reported  la  Reference  3. 
Tbe  concepts  considered  were  too  heevy  for  portability  by  one  man, 
but  may  be  applicable  to  collective  protectors  whore  weight  and 
portability  Is  not  a  problem.  Tbe  new  air  purification  concepts 
considered  la  Reference  3  aret 

1.  Diffuse  oxygen  through  msmbrenee  that  would  be  eeleetive 
for  osarasa. 
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2.  Produc*  oxygan  •laetrocbAnlcally  froa  vatar,  vltb  tha 
taydrogan  raburnad  vlth  coBtaalnatad  air  to  ref ora  watar. 

Bnargy  llbaratad  from  hydrogas  coabuatlon  could  ba 
raaovad  aa  alactrlcal  anargy  (H2-02ifual  call)  to  raduea 
tba  qviaittity  of  aupplaaantary  povar  aacasaary  to  parfora 
the  alactrolyaia. 

3.  Pyrolyala  of  toxic  gaaaa.  Maay  toxic  gaaaa  ara  dacoa- 
poaad  at  ta^araturaa  laaa  than  200*C  (392*7).  Savaral 
daeoasoaa  only  at  alavatad  taaparaturaa :  CO  (800*C), 

8A  (28o*C),  and  tear  and  voalt  gaaaa. 

k.  Catalytleally  oxldlxa  gaaaa.  Sana  aa  3  abova  but  with 
a  catalyat  addad.  Bopcallta  la  an  aetlva  oxlddtlon 
catalyat . 

3.  Abaorb  oxygan  on  aa  organic  aatarlal  aueh  aa  aalcoalna. 

Brolva  oxygan  froa  aalcoalna  bad. 

6.  Uaa  rafrlgaration  ayatea  to  condanaa  toxic  gaaaa. 

7.  Taka  adrantaga  of  paraaagnatlc  propartlaa  of  oxygen  to 
channal  only  oxygan  in  daalred  direction. 

Tha  catalytic  pyrolyala  faaalbillty  Indicated  in  Rafaranca  3  adda 
confidanea  to  tba  conelualon  that  tbla  approach  should  ba  axparlmantally 
daTalopad.  Alao,  new  eoneapt  6,  ualng  refrigeration  to  condanaa  toxic 
gaaaa,  la  faaalbla  for  oollactive  protection,  and  abould  ba  atudlad.  Tha 
heat  raaovad  by  the  rafrlgaration  ayatam  In  condanalng  toxic  gaaaa  can  ba 
raoovarad  by  adding  It  to  tha  purified  air  atraaa.  Troa  tha  coneapta  con* 
aidarad  In  Rafaranca  3f  It  can  ba  eoncludad  that  a  portion  of  tha  future 
collaetlva  protection  effort  should  ba  devoted  to  keeping  up  vltb  tba 
"state  of  tha  Art"  of  air  purification  taehnlquea. 

A  sehanatlc  of  a  feasible  wiltl*purpoaa  collaetlva  protection  syataa  la 
shown  In  Figure  1.  All  co^onants  axcapt  tha  Catalytic  Pyrollaar  ara 
relatively  short  tern  developawnt  Itena.  Detail  deolgn  requirements 
depend  upon  the  abelter  loads  and  the  pyrollser  requirements.  Design 
studies  ahoiUdbe  Initiated  to  size  multipurpose  collective  protection 
units  for  30,  100,  ii30,  300  occupant  shelters  These  studies  should 
Inclxide  the  deteimlnatlon  of  tbu-  type  and  size  of  motor  gen.-rator  unit 
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required  as  veil  Jis  the  most  effective  means  of  utilizing  vaste  beat  for 
pyrolysis.  ‘Rie  coiiq;>onent  arrangeaent  sbovn  In  Figure  1  is  a  tenatlve 
practical  arrangement  but  not  necessarily  the  most  efficient  or  optimum. 

The  ccBblnation  of  ccnponents  Into  a  compact  portable  unit  must  also  be 
considered.  Tbnatlve  pyrolyzer  sizes  can  be  detemined  assuming  600*F 
pyrolysis . 

The  primary  future  e]q>erlffiental  effort  should  be  directed  towards  development 
of  the  catalytic  pyrollzer.  The  first  step  in  this  development  Is  the 
detennlnatlon  of  the  catalytic  pyrolysis  tlme-te^perature  relationships 
necessary  to  neutralize  CW  and  kill  BV  agents.  Active  catalysts  must  also 
be  determined  and  evaluated.  Reference  4  reports  the  use  of  a  pyrolyzer 
Instnmtent  built  by  the  Canadian  Govenoaent  for  the  detection  of  BW  agents. 

A  beater  or  pyrolyzer  decomposes  protein  in  the  air  and  detects  the  BCai 
(a  lethal  CW  agent)  fonned  by  the  deeoBQWSition.  Reference  6  reports  the 
use  of  Bopcallte  as  a  catalyst  In  a  catalytic  combustion  unit  for  aerosols 
in  nuclear  submarines.  Bopcallte  ..as  found  to  be  a  good  catalyst  for  the 
combustion  of  hydrocarbons  of  several  structural  types  as  ^ell  ai  for  the 
combustion  of  a  number  of  oxygenated  organic  compounds.  With  the  exception 
of  methane,  all  the  compounds  studied  were  converted  essentially  quantitatively 
to  carbon  dioxide  and  water  at  300*(572*F)  to  400*C(75‘i*F) .  A  more  detailed 
Investigation  of  the  voidi  reported  In  these  two  refer^-nces  appears  to  be  the 
starting  point  In  the  development  of  a  catalytic  pyrolyzer. 

IV.  TEST  ISQUIREMERTB 
A .  Procedure 


It  appears  feasible  to  design  and  lubricate  a  small  experimental 
catalytic  pyrolyzer  where  the  catalyst  can  be  changed  and  the  pyrolysis 
temperature  controlled  fhom  approximately  I4OO  to  1000*P.  The  time- 
temperature  relationship  for  catalytic  pyrolysis  of  air  contaminants 
can  be  determined  with  this  unit  by  passing  known  quantities  of  contam¬ 
inated  air  through  the  unit  maintained  at  a  fixed  temperature,  and 
airalyzlng  saaples  of  the  Inlet  and  outlet  air.  The  time  of  exposure  at 
a  fixed  temperature  can  be  varied  by  varying  the  quantity  of  contaminated 
air  passed  through  the  unit.  Figure  2  shows  a  scbematle  diagram  of 
the  tentative  test  amngeswnt.  An  aerosol  generator  will  be  required 
to  contaminate  the  air.  Incapacitating  CW  agents  such  as  tear  (^s 
and  BW  agent  simulants  can  be  used  initially.  Inlet  and  outlet  air 
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saaplea  can  be  collected  and  analyzed  In  a  separate  laboratory  or 
InstrunentatloQ  can  be  procured  for  continuous  analysis  during  test, 
nie  cost  of  the  laboratory  Instrumentation  for  separate  sample  analysis 
Is  less  than  that  for  continuous  analysis  but  the  manhour  expenditure 
Is  greater  for  separate  analysis. 

B.  test  Requirements 

Ibe  laboratory  facilities  required  to  determine  BW  and  CW  agent  catalytic 
pyrolysis  time  teiqpeiature  relationships  are  listed  as  foUovs: 

1.  A  tegq^rature  and  humidity  controllable  air  In  the  flow 

range  of  0  to  13  Ib/mln. 

2.  An  aerosol  geneiator.  Reference  6  deseribes  a  simple  portable  unit. 

3.  W  agent  simulants  and  incapacitating  CW  agents  such  as  tear  gas, 
plus  facilities  for  the  storing  and  handling  of  these  agents. 

4.  Miscellaneous  piping,  ducting  and  valves. 

Tbe  teermodynamlcB  Laboratory  b-tS  the  required  airflow  facilities. 

U.8.  Army  Cbemloal  and  Biological  Laboratories  should  be  contacted  for 
recommendations  on  handling  and  other  facilities.  Figure  2  shows  a 
tenatlve  test  sfehsmBtlSi  Control  valves  will  be  req>ilred  to  adjust  the 
aerosol  concentratlan. 

C.  TMtrumentatlon 

temperature,  pressure,  flow,  g^s  analysis,  and  aerosol  Instnasentatlon 
will  be  required  to  develop  tbe  catalytic  pyroloyaer.  Standard 
temperature^  pressure,  and  flow  Instrumentation  available  at  tbe 
Brermodyruimlcs  laboratory  can  be  used.  B»e  gas  analysis,  and  aeresol 
Instnaentatlon  Is  more  complex  and  must  be  thoroughly  Investigated  to 
determine  the  snst  slmpl*  (^nd  economical  instrumentation  necessary. 

Ibe  gis  or  aerosol  concentration  at  tbe  inlet  and  outlet  of  the 
pyrolyaer  must  be  determlAad.  In  the  ease  of  aerosols  this  Is  done 
by  counting  the  particles  In  a  known  quantity  of  air.  tee  mass  medlAn 
^•aeter  and  the  maber  diameter  of  tbe  aerosol  must  also  be  determined. 
Available  particle  count  must  be  made  before  and  after  pyrolysis  .ben 
BW  aerosels  are  used,  lypes  of  Instnaentatlon  for  gas  and  aerosol 
analysis  are  listed  as  follows! 

1.  Aerosol  Conoentratlon 


a.  Oiavlmetrlc  analysis  by  passing  a  known  volume  of  stream  through 
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a  glasBflber  filter  and  weighing  material  collected. 

b.  Light  ecatterlng  method.  Particles  down  to  0-1  detected  and 
measured ■ 

2.  Mass  Median  and  Nwber  Diameter  of  Aerosol 

a.  Light-scattering  method  (Reference  6)  particles  down  to  0.1/* 

b.  Air  dilution  method  (Reference  k) 

c.  Electron  microscopic  examination  of  samples  of  the  aerosol 
collected  with  implngers.  (Reference  ?)  Particles  smaller 
than  0.1/: 

d.  Pass  aerosols  through  a  column  filled  with  1. 5-bid  load  shot  and 
measure  ^  pen.tratlon  as  a  function  of  particle  size. 

3«  BW  Aerosol  Viability  Cott^t 

a.  Blo-assays  -  standard  biological  laboratory  method  of 

determining  the  ntsaber  of  live  organism  as  eoopured  to  the 
total  number  In  u  sample. 

U.  Gas  Analysis 

a.  Determine  completeness  of  combustion  by  measurement  (f  th-.  COg 
produced  by  m-ans  of  a  continuously  recording  infrared  analyzer 


b.  Gas  chromatography  -  for  trace  contaminants 
r.  Oersat  analysis 
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V.  PROPOSED  1962  EPPORT 
A.  Cbjectlve 

Chaalcal  and  biological  warfare  attacks  arc  anticipated  in 
conjunction  with  atonic  attack.  Cbaalcal  and  biological  war¬ 
fare  agents  with  lethal  doaaa  in  the  range  of  1  to  ^0  particles 
(0.1  to  1.6/*  dlaaster)  pe^  liter  of  air  have  been  developed. 
Early  warning  detection  is  not  satisfactory,  so  the  t^npe  of 
attack  will  not  be  known  when  a  protective  shelter  is  >>ccupied. 
Por  protection  from  radioactive  fallout,  a  shelter  occupancy 
parlod  of  at  least  two  weeks  is  reconnended.  At  least  3  cfa  of 
outside  air  will  be  required  per  shelter  occupant.  This  outside 
air  can  be  contaminated  with  biological  warfare  particles, 
chemical  'warfare  particles  and  gases,  and  radioactive  fallout 
particles  from  either  separate  or  coid>ined  attacks.  Lethal 
concentrations  of  all  three  ’-''sards  are  highly  probable  during 
the  two  week  occupancy  period.  Therefore,  a  shelter  does  not 
provide  compete  protection  unit  s  the  reqcired  outside  air  is 
purified. 

The  recent  govemasnt  interest  in  both  military  and  civilian 
protective  shelters  has  been  concentrated  in  the  areas  of  shelter 
location,  sisc  and  construction.  Approximately  $400,000,000.00 
is  allotted  for  civilian  defense  shelters  in  tbs  next  fiscal  year. 
Most  of  this  money  will  be  used  in  surveys  to  locate  and  pre¬ 
liminarily  design  shelters. 

Since  the  es^hasis  has  been  on  the  shelter  and  not  the  required 
air  purification  (collective  protection),  it  will  be  necessary 
to  sell  the  government  agencies  concerned  on  the  need  for  col¬ 
lective  protection.  Also,  the  literature  surrey  revealed  very 
little  information  on  sdlltary  collective  protect^TS  and  none  on 
multi-purpose  collective  protectors,  indicating  that  companies 
are  either  not  aware  of  the  necessity  for  collective  protection 
or  are  keeping  their  work  secret.  Considarlng  this  information, 
it  is  proposed  that  a  demonstration  multi-purpose  collective 
protection  unit  be  developed  as  soon  as  possible. 
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Complete  (99.9)()  CBR  protection  for  at  least  l4  days  Is  required. 

A  relatively  long  term  developnent  effort  Is  necessary  to  achieve 
this  degree  of  protection  from  current  chemical  and  biological 
varfare  agents.  Catalytic  pyrolysis  appears  to  be  the  air  puri¬ 
fication  technique  to  develop  since  waste  heat  from  a  sbaltars 
motor  generator  unit  can  be  utilised.  Also,  the  characteristics 
of  chemical  and  biological  agents  under  dev^opment  Indicate  that 
the  continuous  development  of  more  effective  air  purification 
techniques  will  be  necessary  to  maintain  99 •9)^  protection.  Agents 
under  development  will  have  smaller  particles  (Diameters  less  than 
.lA*  )  and  a  lethal  dose  less  than  10  particles  per  liter  of  air. 

The  study  effort,  to  date,  has  establlavid  the  feasibility  of 
developing  oultl-purpose  collective  protection  units.  Auxiliary 
power,  air  conditioning,  and  collective  protection  can  be  com¬ 
bined  Into  one  efficient  nultl-purpose  unit.  Although  a  fair 
degree  of  protection  can  be  provided  with  automatic  dust  and  gas- 
partlculate  filters,  another  air  purification  techniqiue  must  be 
dcvel  ped  to  provide  99*91^  protection  for  two  week  periods. 
Catalytic  pyrolysis  appears  to  be  the  techniq^ie  to  develop.  Based 
on  the  preceding  Information  1962  objectives  are  proposed  as 
follows : 

1.  Design,  fabricate,  and  develop  one  demonstration  multi¬ 
purpose  collective. protection  unit. 

2.  Initiate  the  experimental  work  necaaaary  to  devalop  a 
catalytic  pyrolyser. 

Task  Definition 


The  study,  design,  developasnt  snd  experlmsntal  tasks  necessary 
to  accoBpllsh  1962  objectives 'are  defined  as  followa: 

1.  Study  Bffort 

a.  To  avoid  duplication  of  effort,  determine  what 
haa  been  done  and  la  being  done  in  the  areas  of 
collective  CBR  protection,  air  purification,  and 
protaetlve  shaltera  by 


Continued  Literature  search. 
Contacting  experts  in  above  areas. 
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b.  InvaatlgAte  air  iM:*iflcation  methods  and  determine 
those  Bost  applicable  to  milt 1 -purpose  collective 
protection. 

c.  Through  continued  literature  search,  determlim 
physical  characteristics  of  current  *iv>  candidate 
chemical  and  biological  warfare  agents  and  nuclear 
warfare  hasards. 

d.  Determine  equipownt  and  inatrumentatlon  required 
to  initiate  development  of  a  catalytic  pyrolyser. 

Design  and  Development  Effort 

a.  Theoretically  design  a  family  of  nultl-purpose 
collective  protectors  for  the  shelter  site  range 
of  ^  to  100  occupants  assuming  a  catalytic 
pyrolyser  can  be  developed  to  operate  at  600*F. 
Determine  site,  availability,  and  cost  of  conqponents. 

b.  Design  and  fabricate  one  demonstration  miltl-purpose 
collective  protection  unit  without  catalytic  pyrolyser, 
for  a  ^0  occupant  shelter. 

c.  Design  and  fabricate  one  experimental  test  rig  to 
evaluate  various  types  of  catalytic  pyrolyters. 

Experimental  Effort 

a.  Initiate  experimental  testing  to  determine  time- 
testperature  relationships  for  catalytic  pyrolysis 
of  BW  and  CW  agents. 

/ 

b.  Test  demonstration  unit  as  necessary  t.  establish 
normal  operation. 
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